This article examines the role of cognitive ability or intelligence on slave exports from Africa.
Introduction
This study investigates the linkage between cognitive ability in terms of intelligence and slave export intensity 2 from Africa. It is premised on the hypothesis that nations with comparatively higher levels of cognitive ability are associated with lower levels of slave trade. The positioning of this inquiry is fundamentally motivated by gaps in the empirical literature.
The contemporary empirical literature on the consequences of slavery from Africa has to the best our knowledge seen renewed interest with the work of Nunn (2008a) 3 . Other studies within the same framework include: Bezemer et al. (2014); Nunn (2008b Nunn ( , 2010b ; Philippe (2010); Dell (2010) ; Nunn and Wantchekon (2011); Gillezeau (2010, 2011) and Asongu and Kodila-Tedika (2015) . Nunn (2008a) has investigated the concern of whether Africa's current underdevelopment can be elucidated by the slave trade. The author has used data from historical documents reporting slave ethnicities and shipping records to estimate the numerical value of slaves exported from African countries during the slave trade era. He has established a negative nexus between the number of exported slaves and contemporary economic performance. Hence, slave trade has had a negative effect of Africa's economic development.
In another study, Nunn (2008b) has positioned an inquiry by building on some wellestablished non-contemporary literature. It is important to note that a strand of literature on United States (US) slavery that has been conducted since Meyer (1958, 1964) began their studies in the economics of US slavery. On the one hand, a nation's past reliance on slave labor was a crucial determinant of its subsequent economic development among former New World colonies. On the other hand, plantation agriculture specialisation with its use of slave labor, led to economic inequality which resulted in a concentration of power among a small elite, therefore deteriorating economic institutions that were imperative for sustained economic development. After testing the underlying arguments across counties and states in the United States (US) and former New World Economies, Nunn (2008b) has concluded that the use of slaves is negatively linked to subsequent economic development.
3 Kodila-Tedika (2011) can be consulted for an introduction into the works of Nunn. Dell (2010) has used regression discontinuity to assess the long-term effect of the Mita: a form of extensive forced labour system of mining in Bolivia and Peru between 1573 and 1812. The findings have shown that the mita effect: decreases consumption in households by about 25% and positively influences stunted growth in children by about 6% in subjected districts. The author has used data from various sources to trace mechanisms of institutional persistence in order to establish that the Mita's influence has endured via its effects on public goods provision and land tenure. Accordingly, while historically, Mita districts were characterised by lower educational attainment and low levels of ownership of large pieces of land, today the economic situation is still almost the same because residents are considerably more likely to be farmers of subsistence. Moreover, the concerned districts are less integrated into networks of roads. Gillezeau (2010, 2011a) have argued that trading of slaves emphasised the incentive to distinguish outsider from insider and constrained the geographic scope of political authority. They have established a positive nexus between the restricted geographic scope of 20th century ethnic groupings and the number of slaves leaving the African West coast. In a latter study, Whatley and Gillezeau (2011b) have investigated the evolutionary processes that were facilitated by encounters of the indigenous African population with colonial powers. They have examined the main effect of slave trade in African economies and argued that trade can be perceived as a perverse instance of the resource curse. The impact of slave trade on Africa is assessed by looking into the nexus between slave exports and slave demand. The line of inquiry also describes circumstances under which slave trade reduced State size and increased ethnic and social stratifications. Bezemer et al. (2014) have assessed the long-run effect on politico-economic development from African indigenous slavery systems. Using data gathered from records of anthropology, the authors establish that indigenous slavery is negatively and robustly linked to contemporary income levels, but not to income levels in the period immediately following independence. One channel via which non-contemporary indigenous slavery has impeded contemporary development is by deteriorating contemporary good governance in Africa.
Unfortunately, to the best our knowledge, the bulk of interesting literature has not sufficiently engaged the emergence and expansion of the phenomenon of slave exports (e.g. Nunn, 2008a; Nunn & Diego, 2012) . This article contributes to the existing literature by examining the role of cognitive ability on slave exports. In essence, we postulate a hypothesis that countries which were endowed with higher levels of cognitive ability were more likely to experience lower levels of slave exports. The hypothesis draws from the argument that countries which enjoy higher levels of cognitive ability or intelligence are also associated with citizens that are more organised probably due to their comparatively better abilities to corporate (Jones, 2008; Kodila-Tedika, 2014) . Such an organisation can easily monitor activities of slave vendors and confront them accordingly. Nunn and Diego (2012) have demonstrated that ruggedness of landscape facilitated escape from slavery by some victims of slave exports. Normally, such escapes should also be facilitated by some form of intelligence.
Moreover, there is some consensus in the fact that intelligent individuals are endowed with capacities which enable them to easily compromise and find solutions (Kodila-Tedika, 2014 ).
Hence, it may be postulated that cognitive ability or intelligence is associated with lower levels of slave exports.
Given that this is a paper that builds on historical evidence, it is relevant to provide some historical perspective that describes the issue being investigated in a historical context.
Moreover, such a historical view is necessary to further articulate the genuine exploration of an economic line of inquiry. There is historical evidence with which to substantiate the hypothesis underpinning this article. Accordingly, in the 1700s, North America experienced substantial social unrest owing to slave trade. A direct consequence was the deportation of emancipated slaves (see Aptheker, 1944; Genovese, 1979) . It is within this framework that comparatively intelligent slaves were thought to be instigators of resistance against the slave trade. As substantiated by Malowist (1999) , African slaves exported to Portugal and other Spanish territories were exclusively employed in towns as domestic workers or for less intellectually qualified jobs. According to the narrative, the importation of slaves was more contingent on the slave's manpower or physical ability, than on his/her intellect.
The first Maroon war in Jamaica in 1725 is a good illustration of the relevance of intelligence in slave trade, because slaves that were intelligent enough to escape and live autonomously in the mountains did so essentially because they thought they could live independently without Masters. There was a similar revolt in Maryland and Virginia of the United States in the eighteenth century (Harris, 1999) . These historical perspectives point to the fact that comparatively more intelligent slaves that were exported could cause revolts and resist their status as slaves. Hence, it is logical to postulate that as time went by, slave traders were more interested in slaves with good manpower but with less intellectual emancipation needed for calculated and strategic resistance. A slave trader with an experience in trading slaves who had been sufficiently intelligent to escape from his/her masters with the passage of time, would have preferred exclusively slaves that were likely to be less stubborn to their Masters, once traded. More recently, intelligence has been established to affect economic diversification (Kodila-Tedika & Asongu, 2018).
Data and Methodology

Data
The dependent variable is slave exports. It consists of the estimated number of exported slaves from Africa between 1400 and 1900. It is obtained from Nunn (2008a Nunn ( , 2008b . The data are built by linking shipping data from a plethora of historic documents presenting the ethnicities of slaves that were shipped from Africa during the investigated periodicity. After combining them, the author is able to estimate country-specific numbers of slaves that were shipped from the African continent during the period 1400 and 1900: a period covering Africa's four slave trade episodes. As explained above, we proceed by normalizing export figures by the land surface area of a country. Since, a certain number of countries do not have slave exports, the natural logarithm of one, plus the number of exported slaves per thousand square kilometres, is used (Nunn, 2008a (Nunn, , 2008b .
The independent variable of interest or cognitive ability is measured with the Historic
Intelligence Quotient (IQ). This variable has been employed in recent intelligence literature, notably: Lynn (2012) and Danielle (2013) . It is measured as the "national average intelligence quotients of populations, including estimates of indigenous populations for the colonized countries" (Danielle, 2013, p. 31) . IQ within the framework of this study is a number that represents a person's reasoning ability, computed using tests that are problemsolving oriented, as compared to the average age of the person or statistical norm. Danielle exclusively uses two intelligence measures, namely: the IQ and Historic IQ. We use the latter or Historic IQ because it is more consistent with non-contemporary phenomena (e.g. slave trade). Whereas there are different types of intelligence (naturalist, musical, logicalmathematical, existential, interpersonal, bodily-kinesthetic, linguistic, intra-personal, and spatial), this study assumes that most types of intelligences are captured by the IQ. The reasoning-orientation and "problem solving" inclination underlying the IQ can be leveraged to avoid capture during slave trade.
The 'Population density in 1400' variable is constructed using estimates of historic The landlock dummy measures whether a country is landlocked and it is determined by the Central Intelligence Agency (CIA) World Fact book using the coastline length of a country. This indicator has been substantially employed to control for the unobserved heterogeneity in African development literature (Asongu, 2012 (Asongu, , 2015 Asongu et al. 2017 Asongu et al. , 2018 . It is important to note that there are two main measurement errors associated with
Nunn's slave trade data. First, there is a questionable assumption that slaves shipped from one coast within a country are either from countries directly in the interior or from the country that is opened to the sea. Unfortunately, some slaves shipped from the coast of one country could have been from neigbouring countries: either costal and/or landlocked countries. Second, another concern about measurement error is motivated by the fact that in the ethnicity samples, slaves from landlocked countries are likely to be underrepresented. This is essentially because the ethnicity samples used for the computation of the slave trade data encompass exclusively the slave population which survived the voyage journeys from the African continent. Accordingly, everything being equal, voyage survival is a negative function of the distance to the coast. Given the high rate of mortality during the slave trade, this second measurement error is also important. Whereas the two underlying measurements are relevant, Nunn (2008a) has demonstrated empirically that they do not significantly bias the slave trade data.
Methodology
Consistent with recent development (Asongu, 2013) and intelligence or cognitive ability (Kodila-Tedika & Asongu, 2015a , 2015b literature, the specification in Eq. (1) examines the correlation between cognitive ability and slave exports. (Acemoglu et al., 2005) . The Tech1500 index is intuitively supposed to be positively correlated with the slave exports because it denotes the adoption of military, education, agricultural and communication technologies which are most likely to positively influence openness and trade activities Tchamyou, 2017 Tchamyou, , 2018 .
Empirical Results
The variable 'Statehist' which denotes the presence of supra-tribal government is positive, most likely because chiefs and kings played a critical role in aiding slave exporters.
Such assistance fundamentally consisted of capturing potential slaves and putting them at the disposal of slave exporters (Smith, 2009 Consistent with Nunn and Wantchekon (2011) , "terrain ruggedness" was a negative factor in slave trade, since it facilitated escapes and local resistance. African biogeographic conditions have been documented to have severely handicapped its economic development (Angeles, 2011, p. 37) . These include: trade, inter alia. The number of years since the "Neolithic transition" is negatively related to slave trade probably because, with growing civilisation, human beings become increasingly aware of the need to treat people equally, irrespective of the colour of their skin.
It is important to note that the estimated coefficients corresponding to the independent variable of interest change in terms of magnitude with variations in the conditioning information set or control variables. Such changes in size are traceable to the meaningfulness of the variables in the conditioning information set, to the effect of the independent variable of interest or Historic IQ on the dependent variable. Such meaningfulness is apparent because the additional variables in the conditioning information set influence the residual variance.
When they reduce the residual variance, there is an improved power and precision. For example, when all variables except Historic IQ are omitted, the size of the IQ coefficient is 37 percent higher relative to the unconstrained model in the first specification. Moreover, the coefficient of determination is also about four times higher in the last specification, compared to the first specification. It follows that historic and economic characteristics selected for the conditioning information set influence how intelligence affects slave export intensity. In other words, the negative responsiveness of slave export to intelligence is contingent on whether specific historic and economic factors are considered in the modeling exercise.
Consistent with Kodila-Tedika and Asongu (2015c), we check for the efficiency and robustness of our findings by controlling for outliers. To this end, two main empirical approaches are employed from Huber (1973) and Hadi (1992) . The first empirical approach from Huber consists of using Iteratively Reweighted Least Squares (IRWLS). Midi and Talib (2008) have emphasized that compared to OLS, this estimation technique has the advantage of supplying robust estimators. This is essentially because it simultaneously resolves issues arising from the presence of outliers and heteroscedasticity or non-constant error variances.
The findings are presented in the first column of Table 2 . In the second column, the technique by Hadi is employed to detect outliers. Hence, outlier countries are detected and excluded accordingly, notably: China, India and Japan. The negative relationship between cognitive ability and slave exports is confirmed. Moreover, the significant control variables have the expected signs.
Conclusion
The contemporary literature has not comprehensively covered the emergence and expansion of the phenomenon of slave exports from Africa (e.g. Nunn, 2008a; Nunn & Diego, 2012) . This article contributes to the existing stream by examining the role of cognitive ability on slave exports from Africa. We postulate and justify a hypothesis that countries which are endowed with higher cognitive ability are more likely to experience lower levels of slave exports probably due to relatively better abilities to organise, corporate, oversee and confront slave vendors. Our findings with alternative specifications involving varying conditioning information sets confirm the investigated hypothesis. The findings are also robust to the control of outliers.
The findings are broadly consistent with Jones (2008) and Kodila-Tedika (2014) on the postulation that countries enjoying higher cognitive ability levels in terms of intelligence are relatively more organised by virtue of their abilities to corporate more effectively.
According to the strand of studies, such an organisation can: easily oversee and tackle the activities of slave vendors; find solutions and compromises and facilitate escapes from slavery. Moreover, this study has assumed that most types of intelligences are captured by the IQ. Hence, the reasoning-orientation and "problem solving" inclination underlying the IQ can be leveraged to avoid capture during slave trade. The extant literature on the subject can be improved by empirically investigating channels via which intelligence or cognitive ability reduces slave exports. These are beyond the scope the present inquiry and thus evidently ample room for future research.
A major caveat is this study is the issue of reverse causation which is not adequately addressed. Accordingly, it is conceivable that African cognitive ability led to slave exports, but it is also conceivable that current and lagged slave exports reflected cognitive ability.
Clarifying this caveat could also be an interesting line of future inquiry. Biogeographic conditions refer to the first principal component of the number of prehistoric: (i) domesticable animal species and (ii) plant species. Seventh, 'mean ruggedness' is the mean value of an index on landscape ruggedness (relative to hundreds of meters above the sea level) for a nation. Tech1500 is an index denoting the adoption of military, agricultural and communications technologies, inter alia. Sixth, 'Statehist' is an index denoting the presence of supra-tribal government on territory representing the present-day country, entailing years 1CE to 1500 CE. 
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